Gas Gangrene Following
Compound Fracture of Femur Surgeon Commander P C Fulford RN (Royal Naval Hospital, Haslar, Gosport, Hampshire) A naval rating, aged 19, sustained a compound contaminated fracture of the mid shaft of the right femur in a road traffic accident. He was treated initially elsewhere by wound cleansing, suture and traction, but developed gas gangrene with severe toxwmia and pyrexia, which was treated successfully with hyperbaric oxygen and repeated wound excisions. Recovery from the gas gangrene infection was satisfactory, but left the residual problem of a grossly infected open fracture of the femur with an area of skin and muscle loss measuring some 18 x 6 inches (45 72 x 15 2 cm). This was treated by the application of a very heavy metal plate secured with 16 screws to hold the fracture in position, and split skin grafting for the skin defect. The fracture site and plate remained exposed in the wound for six months and during this period satisfactory bony union occurred on the opposite side of the fracture. After nine months it was possible to remove the plate and later to close the residual defect by a rotation flap. This treatment resulted finally in a soundly healed limb with knee flexion from 0 to 70 degrees and enough quadriceps power to allow a reasonably normal gait without sticks.
Spontaneous Rupture of the CEsophagus Surgeon Commander J B Drinkwater MB FRCS RN
(Royal Naval Hospital, Haslar, Gosport, Hampshire) E M, aged 44. Housewife History: At lunch on June 12, 1968, she hurriedly swallowed a piece of fat off a mutton-chopno bone noticedand immediately afterwards experienced a grating sensation in her throat, followed by a feeling that 'something had gone wrong' and a pain like a tight iron band across her lower chest and back. She had difficulty in breathing and went to bed. Her general practitioner called about 4 hours after the onset and patient was given 15 mg morphine, repeated 5 hours later.
Next day the pain was no better, was maximal in the right lower chest and radiated to both shoulder tips. Breathing was more difficult and she noticed a bubbling in the right lower chest. Bornholm disease was considered a possible diagnosis and she was given antibiotics and more analgesics.
By June 14 her general condition had worsened, pain and dyspnoea persisted, and cyanosis had appeared. Pancreatitis was suspected. She was admitted to hospital.
Over the past 48 hours her oral intake had consisted of 3-4 cupfuls of lemon squash, there had been no vomiting.
On examination: The patient was obviously ill, slightly cyanosed and in pain. Temperature: 100°F (380C); pulse: 102; blood pressure: 100/65; respiration: 35, shallow. There was dullness and diminished air entry at both bases, particularly on the right, the trachea was central. Heart: nothing abnormal detected. There was no abdominal tenderness or guarding, bowel sounds present.
Investigations: Hb 14-4 g/100 ml; WBC 14,100 (polys. 90 %); ESR42 mm in I h (Westergren). Chest X-ray: no mediastinal shift. There was a right hydropneumothorax and some consolidation at the left base.
Progress: The significance of the radiological findings was not at first appreciated and she was treated with oxygen, pethidine and antibiotics. Her pain and dyspncea were unrelieved and early the next day she developed marked cardiorespiratory embarrassment due to a tension pneumothorax of the right side. This was relieved initially by needle aspiration followed by catheter underwater seal drainage through the 2nd right interspace. She was then noted to have cervical emphysema, and rupture of the cesophagus was diagnosed. Further X-ray showed a collapsed right lung with marked increase in the fluid in the right pleural cavity, and mediastinal emphysema. The patient's condition precluded further radiology and emergency surgery was carried out. Operation (15.6.68): Right thoracotomy through bed of 7th rib. The right pleural cavity contained air and turbid fluid, and there were thick fibrin deposits over the visceral, parietal and mediastinal pleura, with loculation. The fluid was removed and the loculi broken down to reveal a split in the mediastinal pleura over the lower part of the middle third of the oesophagus. The cesophagus was thickened, but no perforation was seen. A nasogastric tube was passed, methylene blue injected down it as it was slowly withdrawn and a 1 cm longitudinal tear of the right lateral aspect of the cesophagus was visualized. The perforation was closed with 3/0 mersilene sutures, the fibrin deposits were removed and the chest closed with underwater drainage to the site of the perforation. The left pleural cavity was also drained, some turbid fluid being sucked out. One litre of blood was given during the operation. Subsequent progress: On June 16 the patient had a transient 60 second cardiac arrest following the rapid infusion of cold fluid into the right heart for central venous pressure (CVP) monitoring. The heart restarted spontaneously, and an electrocardiogram showed no evidence of infarction. After this the patient's general condition gradually returned to normal. 17.6.68: Right apical drain removed. 18.6.68: Left basal drain removed. The right basal drain continued to show pressure swings and discharged daily up to 300 ml of seropurulent fluid for the next three weeks. Serial gastrografin swallows showed a gradually closing oesophageal fistula, the dye draining alongside the drainage tube. 11.7.68: Gastrografin swallow showed a normal aesophagus with no leakage. The drainage tube was replaced by a smaller tube which was gradually withdrawn after a sinogram had shown virtually no residual abscess cavity. Oral feeding was started the same day and a light diet one week later.
IL6.8.68: Full diet, no dysphagia, chest X-ray normal. Discharged home.
Comment
Spontaneous rupture of the healthy cesophagus is a rare but now well-documented condition. Prior to 1946 there had been no record of successful treatment (Barrett 1946 ) but since then there have been several (Barrett 1947 , Borrie 1955 ); 90% of the cases occur in males (Borrie 1958 ) and the tear is said to occur nearly always in the relatively unsupported, lower third of the cesophagus (Mallory & Weiss 1929) on the left side (Mackler 1952 ). However, on reviewing a total of 15 cases described by various authors (Barrett 1946 , 1947 , Mackler 1952 , Nanson & Walker 1953 , Borrie 1958 , Toghill et al. 1968 , the site of the rupture in 9 cases was on the left side and in 6 cases on the right side. This is a much higher incidence of right-sided rupture than was previously thought and although the numbers are small, this indicates the need for a full survey of the literature and for an awareness that right-sided rupture may be only slightly less common than left-sided rupture. Awareness of the condition, early diagnosis, and early thoracotomy with the suture of the perforation offer the best chance of success.
A history of vomiting, often after a heavy meal taken with alcohol, followed immediately by the sudden onset of severe lower chest pain, not relieved by analgesics, is characteristic. There is increasing dyspnoea and thirst may be a feature.
Physical examination reveals an ill, dyspnoeic, cyanotic patient with a pleural effusion and cervical emphysema. There may be upper abdominal tenderness and rigidity mimicking a perforated peptic ulcer or acute pancreatitis. X-ray of the chest shows a hydropneumothorax with mediastinal emphysema. There is usually no time for further investigation though gastrografin swallow has been advised (Nanson & Walker 1953) . The side of the perforation can be deduced from the history, examination and chest X-ray, and the site of the perforation, if not obvious, can be demonstrated by the technique described above.
This patient's presentation was by no means classical and earlier diagnosis and treatment would have probably led to earlier discharge from hospital. Her survival following relatively late thoracotomy can be largely attributed to the small size of the tear, the limited oral intake, and the absence of vomiting.
CVP monitoring was carried out through an inferior vena cava cannula introduced via the sapheno-femoral junction. The method employed was that of observing the response to a small rapid transfusion (Sykes 1963) . If the tip of the catheter is too near or in the right atrium (and its position cannot be simply and accurately sited) the sudden infusion of 100-200 ml of cold fluid may cause cardiac arrest. Therefore it is wise (1) to restrict venous pressure measurements to those patients to whom the procedure will almost always be of value (Sykes 1963) and (2) to use repeated measurements without rapid small transfusion as a guide to treatment. (3) If it is considered necessary to observe the effect of a small rapid transfusion, then the fluid should be introduced via a separate cannula into a large peripheral vein and not directly into the region of the right atrium.
